Key indicators: single-crystal X-ray study; T = 93 K; mean (C-C) = 0.002 Å; R factor = 0.036; wR factor = 0.081; data-to-parameter ratio = 16.7.
In the title compound, C 13 H 16 N 4 O 2 , the central tetrazine ring adopts an unsymmetrical boat conformation with the two C atoms as flagpoles. This compound can be considered as having homoaromaticity.
Related literature
For the biological activity of 1,2,4,5-tetrazine derivatives, see: Sauer (1996) . For related structures, see: Jennison et al. (1986) ; Stam et al. (1982) ; Xu et al. (2010) . For the structure-activity relationships of 1,6-dihydro-1,2,4,5-tetrazine derivatives, see: Hu et al. (2004 Hu et al. ( , 2005 (15) = 93.268 (11) V = 651.0 (3) Å 3 Z = 2 Mo K radiation = 0.09 mm À1 T = 93 K 0.50 Â 0.37 Â 0.23 mm
Data collection
Rigaku AFC10/Saturn724+ diffractometer 6410 measured reflections 2920 independent reflections 2207 reflections with I > 2(I) R int = 0.022 Refinement R[F 2 > 2(F 2 )] = 0.036 wR(F 2 ) = 0.081 S = 1.00 2920 reflections 175 parameters H-atom parameters constrained Á max = 0.32 e Å À3 Á min = À0.21 e Å À3 Data collection: CrystalClear (Rigaku/MSC, 2008) ; cell refinement: CrystalClear; data reduction: CrystalClear; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXTL.
Comment 1,2,4,5-Tetrazine derivatives have high potential for biological activity, possessing a wide spectrum of antiviral and antitumor properties. They have been widely used in pesticides and herbicides (Sauer, 1996) . Dihydro-1,2,4,5-tetrazine has four isomers, namely 1,2-, 1,4-, 1,6-and 3,6-dihydro-1,2,4,5-tetrazines. The 1,6-dihydro structures (Stam et al., 1982; Jennison et al., 1986) were found, by X-ray diffraction, to be homoaromatic. In continuation of our work on the structure-activity relationship of 1,6-dihydro-1,2,4,5-tetrazine derivatives (Hu et al., 2004 (Hu et al., ,2005 , we report here the crystal structure of the title compound (I) ( Fig. 1 ).
In the tetrazine ring, atoms N1, N2, N3 and N4 are coplanar, while atoms C7 and C8 deviate from the plane by 0.239 (2) and 0.595 (2) Å, respectively. The N2/C7/N3 and N1/C8/N4 planes make dihedral angles of 21.0 (2)° and 42.2 (1)°, respectively, with the N1/N2/ N3/N4 plane, i.e. the tetrazine ring adopts an unsymmetrical boat conformation. The benzene ring make dihedral angle of 16.7 (1)° with the N1/N2/N3/N4 plane. Atom N1 is almost sp 2 hybridized due to the angles around it add up to 360.0 (2)°. In keeping with similar situations in 3-phenyl-6-ethyl-1,6-dihydro-1,2,4,5-tetrazine (Stam et al., 1982) , (Xu et al., 2010) and 1-acetyl-3,6-dimethyl-1,2,4,5tetrazine (Jennison et al., 1986) , it can be considered that the molecule is homoaromatic.
Experimental 3-(4-Methoxyphenyl)-6-methyl-1,6-dihydro-1,2,4,5-tetrazine (3.0 mmol), chloroform (10 ml) and pyridine (0.25 ml,3.1 mmol) were mixed. Propionyl chloride(3.0 mmol) in chloroform (10 ml) was added dropwise with stirring at room temperature. After the starting, 1,6-dihydro-1,2,4,5-tetrazine was completely consumed (the reaction courses was monitored by TLC, dichloromethane system), evaporation of the chloroform, crude 1-propionyl-3-(4-methoxyphenyl)-6-methyl-1,6-dihydro-1,2,4,5-tetrazine was obtained and purified by preparative thin-layer chromatography over silica gel GF254(2 mm) (dichloromethane-petroleum ether, 1:1). The solution of the compound in anhydrous ethanol was concentrated gradually at room temperature to afford single crystals, which was suitable for X-ray diffraction (m.p. 340-342 K). 1 Refinement H atoms were placed in calculated positions with N-H = 0.86 Å, C-H = 0.93 (aromatic) and 0.96 Å (methyl), and refined in riding model, with U iso (H) = 1.2U eq (C,N) and 1.5U eq (C methyl ). Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq O1 1.03435 (11) 0.17376 (12) 0.48191 (9) 0.0240 (2) (6) 0.0200 (6) 0.0027 (5) 0.0020 (5) 0.0123 (5) C4 0.0239 (7) 0.0220 (6) 0.0199 (6) 0.0088 (5) 0.0065 (5) 0.0091 (5) C5 0.0227 (7) 0.0210 (6) 0.0144 (6) 0.0033 (5) 0.0022 (5) 0.0066 (5) C6 0.0147 (6) 0.0182 (6) 0.0181 (6) 0.0001 (5) 0.0017 (5) 0.0096 (5) C7 0.0157 (6) 0.0207 (6) 0.0169 (6) 0.0007 (5) 0.0026 (5) 0.0094 (5) C8 0.0173 (6) 0.0218 (6) 0.0180 (6) 0.0017 (5) −0.0015 (5) 0.0083 (5) C9 0.0200 (6) 0.0238 (7) 0.0237 (7) 0.0003 (5) 0.0008 (5) 0.0103 (5) C10 0.0188 (6) 0.0232 (6) 0.0184 (6) 0.0053 (5) 0.0057 (5) 0.0118 (5) C11 0.0212 (7) 0.0218 (7) 0.0209 (7) 0.0048 (5) 0.0024 (5) 0.0101 (5) C12 0.0261 (7) 0.0213 (7) 0.0332 (8) 0.0049 (5) 0.0047 (6) 0.0120 (6) C13 0.0222 (7) 0.0329 (7) 0.0200 (7) 0.0043 (6) −0.0006 (5) 0.0141 (6) Geometric parameters (Å, °) 
